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Introduction
Nausea and vomiting are common symptoms in patients with advanced metastatic malignancy [1] . There are several causes for nausea and vomiting, mainly gastrointestinal, metabolic, toxic, cerebral and psychological [2] . However, some rare causes of nausea and vomiting can easily be overlooked, with the consequence that adequate treatment will not be provided. We report of a 75-year-old lady suffering from profuse nausea and vomiting. 
Adrenal Insufficiency Caused by Bilateral

Case Report
A 75-year-old lady with metastatic breast cancer and known bone metastases was admitted to our palliative care unit in February 2005 with persistent nausea, profuse vomiting and signs of dehydration. After breast surgery in 1996, she had received adjuvant chemotherapy and radiotherapy. In summer 2004, she had received oral cyclophosphamide for several months to treat newly developed bone metastases. On admission, we saw a very ill lady with marked weakness, who needed support to leave her bed. On physical examination, she presented with low blood pressure (85/65 mm Hg), marked dehydration and hyperpigmentation of the skin, predominantly in the face ( fig. 1 ). The patient had noticed a change in her skin color for several months. In November 2004, she had been admitted to a department of gastroenterology where she had presented with profuse nausea and vomiting for the first time. At that time, low blood pressure (110/70 mm Hg) and dehydration were the only remarkable signs on physical examination. The relevant laboratory findings are shown in table 1. Computed tomography (CT) examination of the brain, gastroscopy and abdominal ultrasound showed no relevant abnormalities. The chest X-ray showed a marked right-sided pleural effusion. The patient recovered after rehydration and antiemetic therapy with metoclopramide and was discharged. In January 2005, the patient was re-admitted to the hospital, again complaining of nausea and severe vomiting. She had not taken antiemetics at home as they did not help. This time, she presented in bad general physical condition with exhaustion, weakness and dizziness. Her blood pressure was 85/65 mm Hg. Physical examination was without pathological findings, except for reduced respiratory sounds over the right lung. The relevant laboratory findings are shown in table 1. The brain CT scan was repeated without showing new results. A CT scan of the thorax showed the known pleural effusion and pathological tissue below the carina and in proximity of the right bronchus. An abdominal CT scan showed a liver cyst in the left lobe, plump adrenal glands and widespread bone metastases ( fig. 2) . The patient was again rehydrated and treated with metoclopramide. After 2 weeks, her condition improved and she was discharged. The laboratory findings in February 2005 showed hypo-osmolar dehydration with severe hyponatremia but relatively high potassium levels despite continuous vomiting (table 1) . These findings, together with the adrenal enlargement noted on the abdominal CT scan, suggested a diagnosis of adrenal metastases causing primary adrenocortical insufficiency. To confirm the diagnosis, the basal serum cortisol levels were measured which were close to the lower limit of the normal range, while the level of adrenocorticotropic hormone (ACTH) was elevated 60-fold. An ACTH stimulation test failed to show a rise in serum cortisol levels (table 1). The patient was initially treated with intravenous hydrocortisone 200 mg, followed by oral hydrocortisone 20 mg daily and fludrocortisone 0.1 mg daily. The general condition of the patient improved dramatically within days, and the symptoms of nausea and vomiting disappeared completely.
Discussion
Adrenal metastases are not often detected in metastatic cancer. In a recent study from Hong Kong, the prevalence of adrenal metastases at post-mortem examination, adrenalectomy and fine needle aspiration biopsy in 464 cancer patients was 3.1% [3] . The main primary cancers metastasizing into the adrenal glands were lung cancer (35.4%) and gastrointestinal cancers (stomach 14.3%, esophagus 12.1%, liver/bile ducts 10.7%). In this study, breast malignancy was the primary site in only 2.9% of cases. Corresponding with the low incidence of adrenal metastases, clinical findings of adrenal insufficiency confirmed by laboratory tests have been reported only infrequently in cancer patients. In addition, the prevalence of adrenal insufficiency appears low even in patients with bilateral adrenal metastases [4] . Less than 100 cases of confirmed adrenal insufficiency due to local metastases have been published [3] , only a few of which concerned breast cancer patients. Davi et al. [5] reported of a patient in whom adrenal involvement became clinically evident 20 years after radical mastectomy as the only secondary localization of the tumor. Sheeler et al. [6] presented 4 cases (1 breast cancer) where adrenal insufficiency was diagnosed at the time of the initial diagnosis of the tumor or at occurrence of first metastases. However, adrenal insufficiency is quite common in patients with breast cancer who are treated with medroxyprogesterone acetate or megestrol acetate. Both drugs have cortisol-like effects with subsequent suppression at the hypothalamic level. In these patients, ACTH levels are low [7] . On the other hand, adrenal insufficiency is often suspected in cancer patients as fatigue, weakness, nausea and vomiting are common symptoms in advanced stages. Cedermark et al. [8] evaluated the adrenal activity of 39 patients with disseminated carcinoma but without metastases to the adrenal glands. Of those, 15 patients showed clinical signs and symptoms of adrenal insufficiency. However, cortisol secretion was found to be increased rather than decreased in these patients, probably due to stress. The authors concluded that symptoms resembling adrenal insufficiency in cancer patients are not usually associated with decreased cortisol secretion.
In conclusion, if a patient with advanced cancer presents with unexplained and protracted nausea, vomiting and weakness, adrenal insufficiency should be considered, particularly if accompanied by hyponatremia and normal potassium levels. Our patient had been suffering from severe nausea and vomiting together with fatigue and adynamia for over 3 months. After exclusion of the main possible causes, e.g. hepatomegaly, brain metastases, hypercalcemia or drug side effects, primary adrenal insufficiency due to bilateral adrenal metastases was found to be the cause of the symptoms. We did not confirm the diagnosis histologically, as it would not have had any consequence. Therefore, it remains unclear whether the metastases were caused by the breast cancer or possibly lung cancer which could be suspected in connection with the findings of the chest CT scan. Lastly, treatment of adrenal insufficiency in patients with metastatic malignant disease greatly increases quality of life and improves life expectancy. 
